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Separate answer book must bc used for each scction in thc subjcct Gcology,
EnBincering material of civil hanch and Separate answer-book must be uscd
for Section A and B in Pharmacy and Cosmetic Tech.
Answcr Thrcc qucstions fiom Section A and Thrcc questiorN from
Section B.
D e credit will be given to nearness and adequate drmensions.
Assr.rme suiable data wherever oecessary.
lllustratc your answer whetEver necessary with the help of neat sketchcs.
M/c dcsign datlbook is p€rmitred.

SECIION A

(a) Explain thc role of failue prevention analysis in mcchanical design. 4

O) For gadc 20 cast iron, S,r = 300 MPa. S,. = 580 MPa, estimate. fack)r
o[ safety using MNS, BCM and MM theory of tailure for following cascs.

(i) o*= 63lt&a, oy = -55 MPq t*y = l0 MPa

(ii) o,=7U MPa, oy = 28 MPa, ro = 17 MPa

(iii) ot=-28MPa oy=-63MPa, r,y=-35 MPa. 9

., (a)

(b)

What is cyclic loading ? Dxplain differcnt cyclic loadings ? 5

Compute mcan stress, stress amptitude, stress ratio arld arnplitude ratio for
following cases.

(i) om"" = 125 lv['a, o.r = 0

(ii) o'u= 175 MPa, om,, = -175 MPa

(iii) b.". = 125 MPa, o.r = -105 MPa

(iv) onir=2osMPa, o-i. = t25 MPa 8
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3 (a)

(b)

Explain Haigh's diagram with lines of consant lifes 'l 4

A component undergcs a cyclic stess with maximum valuc of 350 MPi

and minimum valtre of 100 MPa. Thee component is made with UTS of 1050

MPd anrl YS of 750 MPa. Using different rctationship, determine the fatiguc

life of the componenL 9

4. (a) Explain strain hardening and strain softening of metals for cyclic strcss-su-ain

response ?

(b) Consider a test sp€cimen with the fotlouing pruPeries

Modulus of elasticir.v (E) = 210 GP4

Stain Hardening exPonent (n') = 0'02c2,Cyclic strength coefficient

t.k') = 1225 MPaThe specimen is subjected to a fully rcvcrscd cyclic strairt

with strain range(4 €) of 0.04. Detenninc the stress-skain responsc of thc

material. lt

5. Scvcral bars ol-high strcngth stccl are to bc uscd as leal' springs 'Ihcsc sptings

will be subjectul to zcio-to-maximum {R = 0) rhrec poi:rl {lextrra! loatling 'l.ht'

bars arc 40 mm wide and 5 rnm thick. Hatf bars arc hcat treated. whilc others

half have been shot peened Determine zcro to maximum surfacc strcss that will

allow bars to havc an infinitE life. Use fuman relattooship for these calculatrons

Fror heat Eeated bars :

Hardness = 465 BHN

Rcsidual surface smss = 0

5

14

For shot pcencd bars :

Hardncss = 475 BHN

Rcsidual; surface stress = 560 MPa

SECTION B

6. (a) Which arc factors influencing fatigue crack growth ? lixplain 5
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(b) A lag? platc conriining a ccnEal crack of5 mrn l(mg. Use dr foltowing
data and assume plain sE-ain conditions :

7 (a)

(b)

oy. = 510 MPa, K;s = 45 Mpa tE arl(l

E = 80 GPa Daermim :

(i) Plastic z,one size

(ii) Freturc saress.

Explain !!'eibdl distribr:rioDs E-irh uear skctch

,'l !
2_5 5

l-:atigr* Srergtlr
(Sr)

(i) Using I
datn.

inear rcgression find slopc, interccpi and corrclation tor abovc

(ii) What fatiguc srrengrh corrcspouds to 234 BI{N ?

IJxplain Palmgrcn-Miner linear damagc rulc. 5

A ball bcaring operaring at 5000 rpm has rarcd lifc ot.4000hrs. 550rJ tus
and 1500 hrs whcn subjecrctl ro constant arnplirude loads of 4 kN, 3kN and6.kN rcspectively. During cach hour of opcration thc load 4 m fo, +0
minutes. 3 kN for 15 minutes and 6 kN for 5 minutes. Find
(i) How man], hours do you expect thc bcarings to last ?

(ii) What trrcrccntago of Ge damage is caused by each of rhc load lcvels ?

8

8

5

Iutlsue stleflCft at lff cycles y;rsus llrinell hardness for scven gradcs of
SAE ll4l srecl arc given as follows :

438

8

8 (a)

(b)

9. (a) What is surfacc fatigue ? Explain diffbrcnt prccautions rnadc in dcsigning ro
avoid surfacc failure " ,

3 P.T.O

Ilrincli Ilardncss
(BI.tl\D. 11,9. 2tlA5,fi5 ?43 2'8

276 273 14? 286 298 338

AQ-285r

www.sgbauonline.com

www.sgbauonline.com

http://www.sgbauonline.com
http://www.sgbauonline.com


t0

(b)

with 10 kN radial .force

If criaical strain-encrgy rclcase rarc and yield sEsflgttr of l0 mm thick platc are

45 kJ/m'z and 1500 MPa'

(i) checkvalidilyoffracturemechanicstestforsingleedgecrackofl0mm
long at fracure

(ii) Irifld fiacture stress if platc is 200 mm wide and I m long

(iii) Find Plastic Tnne stz'e

Use Poisson's ratio of l/3 and modulus ot elasticity of 207 GPa 14

Debrmine the size of contact pah and maximum' conlact strcsscs for 40 mm

;;'";;;rlfu;t' 35 cm long' rolled against a Paratlel 50 mm dia cvlindcr
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